The observer has no difficulty in distinguishing arteries from veins, or in following the circulating blood into their finest ramifications. By the usual methods of examination no pulsation is noticeable in physiological conditions. This smooth course of the circulation is a great safeguard against injury to the delicate structure of the retina. The intraocular circulation is also peculiar, inasmuch as it has to be carried on under a pressure of 25 mm. of mercury, and an accurate balance has to be maintained between the pressure of the intraocular fluids and the blood pressure. Whenever that physiological adjustment breaks down, either by a sudden fall in diastolic systemic blood pressure, as in aortic regurgitation, or by an increase of intraocular pressure, as in glaucoma, pulsation can always be seen in the main branches of the retinal artery. In this reaction of the arterial pulse to intraocular pressure we see the eye acting as a natural sphygmomanometer.
The capillary network of the retina is one of the most delicate in the body. As in the central nervous system, its vascularization is from the surface. On its inner surface are the capillary plexuses of the retinal system proper, and on its outer surface is the choriocapillaris. The ganglion cells and the nerve fibres form the conducting system of the retina, while the rods and cones are the functioning unit. The former derives its blood supply through the superficial and the deep plexus of the retinal vessels3 proper, while the latter is supplied by the choriocapillaris through the choroidal system of bloodvessels. Both the conducting system and the functioning unit of the retina, therefore, have each its own separate blood supply. In that respect the circulation of the retina resembles that in other organs of the body, e.g., the lungs and the kidneys. teeth, adenoids, and recurrent bronchial catarrh. In the group in which I was specially interested all had a muddy complexion, were undernourished, and had a trace of albumen in the urine. In almost every one of these children the fundus oculi owing to loss of translucency resembled red velvet. The optic disc was well defined in outline, but, as a result of capillary congestion, was of a rose-pink colour, which was observed to vary in degree in the same patient from time to time. The retinal veins were prominent and somewhat rough in outline, and the light reflex from the walls of the arteries appeared to be unusually brilliant. The presumption is that in these patients metabolism is so perverted and elimination so defective that biochemical toxins have accumulated in the blood.
The result has been to cause dilatation of the capillaries, and to increase the permeability of their walls to colloids. These changes were visible in the retina, and were the cause of the lack of translucency of the fundus oculi. As both eyes were affected equally, the presumption is that the capillary congestion was general rather than local, and that the trace of albumen in the urine was due to dilatation of the capillaries of the kidney, and to increased permeability of their walls.
The condition of the retina, therefore, is not due to the state of the kidney : the congested capillaries in both retina and kidney are the result of general toxaemia, and the presence of the albuminuria may be taken as a measure of its severity.
In all the children the general health improved whenever, An elderly arteriosclerotic is usually of spare build, of active habits, and of a fresh ruddy complexion. He is often heard to boast that he never has a headache, and never requires a doctor. Such a feeling of fitness usually accompanies a moderately high blood pressure; but all the time degeneration of blood-vessels is progressing furtively, and encroaching steadily upon reserve power.
The symptom's in the early stages are so slight and so vague that they pass unheeded by the patient, who may be quite unaware of ill health until the occurrence of breathlessness or some other symptom shows that he is entering upon the concluding stages of the disease. It is in such cases that the routine use of the ophthalmoscope may be of very great assistance, because, although the patient may have suffered from subjective ocular symptoms suggestive of high blood pressure, he rarely makes any complaint.
The earliest ophthalmoscopic signs of the onset of arteriosclerosis are a general diminution in the normal translucency of the walls of the vessels, a brick-red congestion of the optic disc, and tortuosity of the small arteries in the region of the The ocular signs occur most frequently in the elderly glycosuric, and the inflammation of the retina is fundamentally of arteriosclerotic origin, and is frequently characterized by the presence of punctate hemorrhages.
When acute disease of the fundus oculi occurs in a diabetic it is usually due to thrombosis of the retinal vessels. Whatever be the nature of the toxin in diabetes, it acts by increasing the coagulability of the blood. In many cases both glucose and albumen are present in the urine, and at any time it is very rash to try to make a diagnosis based solely oh the ophthalmoscopic appearances. Arteriosclerosis is common to both albuminuria and glycosuria; but, while arterial degeneration only comes into play in the diabetic in later life, in the albuminuric it is active at all ages, and the earlier the onset the worse the outlook for the patient. On the whole, haemorrhage is the outstanding feature in diabetic disease of the retina, whereas the presence of oedema and the peculiar starshaped arrangement of white spots in the macula are more characteristic of albuminuric retinitis.
(Edema of the retina is one of the most decisive factors in the diagnosis of albuminuric retinitis; its occurrence usually indicates that the reserve power of the kidney is being encroached upon.
It is always associated with renal inefficiency, consequently an ophthalmoscopic examination may clear up the diagnosis in a doubtful cardiac case.
As diabetic retinitis is invariably limited to the later years of life, age is always an important factor in diagnosis; but, in spite of it being a late symptom in the course of the disease, many patients live for years after the changes in the fundus have been detected. Danger to life does not in an average case depend so much on the glycosuria as upon high blood pressure, especially high diastolic pressure. It is in such conditions that thrombosis of the coronary vessels is prone to occur,25 especially when weakness of the heart muscle follows on a term of pre-existing hypertension. In these circumstances prognosis depends upon (1) the blood pressure, (2) the ophthalmoscopic picture of the fundus oculi, and (3) the examination of the urine.
